Abstract
release from 84% of samples of histologically normal mucosa, but found significantly greater release from infected mucosa. 6 Preliminary reports from other groups confirm increased release of IL-8.7 8 Crabtree et al previously demonstrated an increased release of other cytokines, and TNF-ox9 from mucosa infected with H pylori.
The secretion of potent proinflammatory molecules such as TNF-ot and IL-8 leads to tissue damage by causing the recruitment and activation of the host's leukocytes. The finding of raised concentrations of a cytokine secreted into organ culture medium and increased tissue levels suggest increased release in vivo.
To examine further the evidence implicating cytokines in the pathogenesis of H pylori associated antral gastritis in vivo we attempted to measure the antral mucosal concentrations of their respective mRNAs, an index of their rate of synthesis. In this report we describe how we have identified the mRNAs encoding TNF-ot and IL-8 in the antral mucosa of duodenal ulcer patients by northern blotting. Using this method we have found that eradication of H pylori with associated improvement of the gastritis led to a reduction in the mRNAs encoding both of these cytokines.
Methods

PATIENTS AND BIOPSIES
The study was approved by the Hammersmith Hospital Research Ethics Committee. Nine patients with endoscopically proved duodenal ulcers associated with H pylori infection were recruited from the gastroenterology outpatient clinic and informed consent was obtained. The patients were aged 20-71 years (mean 51) and four were men. All the patients were in good general health. None had a history of gastric surgery, had taken antibiotics or bismuth preparations in the preceding six months or histamine-H2 receptor antagonists, omeprazole, or non-steroidal anti-inflammatory drugs during the 14 Total RNA was extracted and 10 ,ug samples were run on 1% agarose formaldehyde gels and fixed into nylon membranes as described previously." To minimise any variability in the transfer of RNA, paired samples from the same patient -taken before and after triple therapywere run on adjacent gel lanes.
The 
CYTOKINES mRNAS
The TNF-a probe hybridised with a single size of transcript, migrating in a similar position to 18S rRNA. The band was visible after two weeks' exposure. Following the eradication of H pylori, the median (range) TNF-a mRNA/rRNA ratio fell from 1-29 (0-65-2.73) to 062 (04-2-68), p=002 (Fig 1 (A) and  (B) ). IL-8 mRNA was identified as a single band just below 18S rRNA and was visible after two weeks' exposure. After treatment to eradicate H pylori, the median IL-8 mRNA/rRNA ratio fell from 21-3 (5 3-50-1) to 1-14 (0-3-0), p=0 004 (Figs 1 (B) and 2 
(B)).
Even with 20 ,ug total RNA loaded in each lane and after three weeks' exposure, the hybridisation signal with the IL1-P probe was barely visible. The The reduction in IL-8 mRNA was particularly striking. The amount fell to a median of 5% of the pretreatment value after the eradication of H pyloni. IL-8 is a peptide synthesised by the host's tissues at sites of inflammation or bacterial infection, or both.'6 The main effect of IL-8 is to attract the activate neutrophils into tissues but it is also chemotaxic for T lymphocytes. 17 Therefore much of the inflammatory infiltrate in H pylori infection may be due to the local production of IL-8.
Studies using human endothelial cells'8 and alveolar macrophages'9 in vitro have shown that other cytokines, including IL-lilb and TNF-a, can induce expression of IL-8 mRNA. Therefore, the increased IL-8 expression in H pyloni gastritis might result from the increased secretion of these other cytokines.
Our result show a virtual absence of IL-8 mRNA after the eradication of Hpyloni. This is consistent with the preliminary report from Atherton et al that tissue levels of IL-8 are virtually undetectable, unless acute inflammation is present20: Apparently conflicting results in this area probably reflect differences in the sensitivity of the methods used. Northern blotting allows ient in the changes in the amount of mRNA to be ication of estimated, but is less sensitive than histological fell from a methods. The present results highlight the ') to 1-0 major fall in mucosal IL-8 mRNA which olymorphs occurs on eradication of Hpylori. Studies using .ns before in situ hybridisation would be useful to conhil scores firm the cellular origin of IL-8 in the normal ia and 1 7 The expression of cytokine mRNAs in gastritis has not previously been investigated. Interest in cytokine expression in the gut has hitherto focussed on the inflammatory bowel diseases where changes at the mRNA level have been measured by quantitative polymerase chain reaction (PCR). 24 25 In those studies it was not possible to identify cytokine RNA transcripts in the colon by northern blotting. Indeed, TNF-a mRNA was rarely detected in the inflamed colon, even by PCR.24 However, our experience in the stomach differs; IL-8 and TNF-ct mRNAs were identified in antral biopsy specimens by northern blotting and changes in gene expression could be measured without quantitative PCR -a method we have been reluctant to employ because of problems in achieving sufficient reproducibility.
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